Studies on microplasmodia of Physarum polycephalum : VI. Functional analysis of a cortical and fibrillar actin system by use of fluorescent-analog cytochemistry.
Fluorescently labeled actin (TRITC-G-actin) and heavy meromyosin (TRITC-HMM) derived from skeletal muscle and injected into microplasmodia of the acellular slime mold Physarum polycephalum were used to analyze the function of a cortical and fibrillar actin system in living specimens. The plasma membrane-attached cortical system can be labeled with TRITC-G-actin as well as with TRITC-HMM and visualized as a continuous sheath along the entire cell surface. Long-term experiments over time periods of several hours in conjunction with digital grey-value evaluations revealed that changes in the intensity of the fluorescent signal, as caused by alternative contraction and relaxation cycles of the cortical system, are distinctly correlated with periodic changes in the volume and shuttle streaming activity of the microplasmodia. The fibrillar actin system extending through the cytoplasmic matrix can be labeled only with TRITC-HMM. Formation and disappearance of fibrils were found to take place during relaxation and contraction of the cortical system, respectively. Results of the present paper indicate that the cortical actin system is mainly involved in motive force generation for alterations in cell surface morphology and locomotion activity, whereas the fibrillar actin system rather appears to maintain the mechanical stability of microplasmodia.